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利用机械设计软件 CATIA 对叶片的形状建模，在流体工程模拟软件 FLUENT 中
对其进行模拟分析。 
（2）叶片精确的实体建模仿真。以输出电功率 P=80w 为目标，以传统的










应力分布情况, 验证了动力学性能较为出色的 Savonius 型叶片，为叶片的进一
步设计提供参考。 
 
















With the development of the recycle resource, wind power becomes one of the 
most important renewable resources in the world, especially when the environment is 
badly polluted and the conventional resource is drying up. More and more attention is 
being paid to the wind energy for its particular merits, which is recognized by the 
whole world by its cleanness and recycle characteristics. 
Blade is one of the most important components of the wind turbine, the shape of 
which greatly affects the power coefficient of the wind turbines. The paper studied the 
design model, performance characteristics and dynamics analysis of the blades of the 
Savonius wind turbines. The main conclusions are as follows: 
1. The design of the blades of the wind turbines 
(1) The discussion of the universal method of the blade design. Synthesizing with 
the multiple methods of blade design in the world, a simple and effective way to 
design non-traditional wind turbine blades basing on existing blade design theory has 
been achieved.  The way is to use the mechanics design software CATIA to model 
the shape of the blade, which is simulated and analyzed in a fluid engineer simulation 
software FLUENT. The method can be applied in multiple special type of blade shape 
design and quite effective results can be achieved in most of times.  
(2) Precise model of the blade design. With the mechanics design software 
CATIA, basing on traditional Savonius blades, the blades’ shape is designed and the 
target of the output power is 80w. The multiple shapes of the blades of the wind 
turbines can be achieved through the software CATIA, which is of great function in 
shape design, especially in surface design. To the complex blades, the boundary curve 
can be defined by the method of fixing the key points, which can provide important 
information to the further dynamics analysis of the blades. The modeling method is a 
good example to the blades of the twisted-bladed Savonius wind turbines and other 
complex entity modeling which needs precise design.  The method is applicable for 















2. The dynamics analysis of the blade. The wind tunnel was designed to simulate 
the air flow alongside the wind turbine which resembles the real wind situation to a 
large extent. The fluid engineer simulation software FLUENT was used to simulate 
the real wind situation, and the finite element analysis method was used to analyze. 
The velocity vectors, the pressure coefficient alongside the blade and the applied 
forces distribution situation alongside the blades were achieved through the 
2-dimension simulation, 3-dimension simulation before and after the optimization. 
The blade with a better dynamics performance was recognized finally, which provides 
the information of great reference value to the further research to the blades of wind 
turbines of multiple types. 
 























下四个方面：    































































































































模型的建立是在 FLUENT 的前处理软件 GAMBIT6.3.16 中进行的。计算模拟部
分采用的是 FLUENT6.2.16 计算商用软件。本文主要工作如下： 
（1）根据预定的风力机尺寸参数，在 FLUENT 前处理软件 GAMBIT 中完
成风洞建模和网格划分工作。 



































2.1 Savonius 型风力机 
2.1.1 传统 Savonius 型风力机的基本结构及原理 
 一般的 Savonius 阻力型风力机叶片形状，如图 1 所示，主要由两个半圆柱面











阻力 Fd 可以用下式计算[15]： 
                           21 ( )
2d v d
F v u A Cρ= m                    (2.1) 
 式中，ρ为空气密度，ν为风速，u 是叶片线速度, Av 是叶片的 大投影面
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